ABSTRACT.--Bird songs often can be described as strings of individually distinct units called syllables. Toward furthering our understanding of the processes and consequences of vocal learning, geographic variation in vocalizations may be as important at the syllable level as it is at the song level. To examine geographic patterns of song variation at the syllable level in House Finches (Carpodacus mexicanus), we analyzed the syllable repertoires of 91 males at 21 sites in northern Colorado. Analyses were performed and comparisons were made among individual birds within and between sites. Using Jaccard's similarity coefficient, we determined that syllable sharing among birds was significantly greater within sites and among sites less than 5 km apart than at greater distances. Within a site, any two birds usually did not share the majority of their syllable types, but discriminant function analysis showed that approximately 63% of the birds possessed syllable repertoires that matched most closely those of other birds at the same site. Less than 5% of the birds sang syllables that most closely matched those of birds at a site more than 20 km away. Our results suggest that House Finches in northern Colorado exhibit localized syllable sharing and that syllable sharing decreases exponentially with distance, but we found no evidence for discrete syllable dialects. Geographic variation in bird song typically has been evaluated using whole songs. Depending on how birds assess the singing behavior of other individuals and perceive dif- 
Most studies of geographic variation in arian vocalizations have examined geographic patterns in whole songs, which are usually composed of strings of distinct units called syllables (Shiovitz 1975 ). Some of the same syllables, however, may be found in the songs of a number of different individuals in a population. Thus, it is possible to identify a set of syllable types, a syllable pool common to a certain population and from which all the songs in the population are composed. It is theoretically possible for every song in a local population to be unique and yet exhibit much sharing of syllables. Factors involved in the cultural transmission and stability of a pool of syllable types may differ from those governing whole songs. Studies of the mechanisms of song learning in some species of birds indicate that songs may be learned, not as whole units, but rather as series of learned syllables or phrases (e.g. Nelson et al. 1995) . Cultural evolution in a population of birds may occur rapidly at the song level To determine the amount of syllable sharing among birds, both within and between sites, we used Jaccard's similarity coefficient (S•), which is common- Discriminant function analysis.--We performed a discriminant function analysis with cross-validation and pooled covariance matrices to determine whether a bird's syllable repertoire matched most closely the syllable repertoires of other birds at the same site. Every syllable was an independent variable in this analysis, and the data for each bird consisted of presence/absence of all syllable types. In this analysis, a discriminant function was computed for all birds in the data set except the bird being classified. The process was repeated for every bird. We used the rep- Using the 75% similarity criterion, birds at the same site often shared at least one song theme. Different birds normally did not sing identical themes, although this occurred occasionally. Birds at different sites typically did not share song themes, but birds as far apart as 55 km had a few syllable types in common. Syllable types varied both within and among sites (Fig. 2C) .
We plotted the cumulative number of syllable types found in a repertoire versus the nth song sampled for unbanded birds from which at least 20 songs were recorded (Fig. 4) . After approximately the 15th song sampled, few or no new syllable types occurred in a bird's repertoire. This was the case even for banded birds that were recorded throughout the breeding season. This is consistent with other work that found no seasonal variation in House Finch songs (Mundinger 1975 ). Individual variation occurred, however, in how quickly the curves leveled off before the 15th song. For example, bird Ta leveled off more slowly than birds Ba and Sf (Fig. 4) . For unbanded birds in 1994 from which at least 20 songs were analyzed, 50 to 100% (oe = 76.5%) of the total detected number of syllable types had been issued by the sixth song sampled (Table 1) We generated plots of the cumulative number of syllable types detected at Aggie Village as a function of the nth bird sampled in 1995 and 1994 and 1995 combined (Figs. 5A and B) . Neither plot reached an asymptote with the acquired sample size; the 1995 curve reached an asymptotic value of 151 syllable types at the 26th bird sampled, and the combined curve reached an asymptotic value of 211 syllable types at the 29th bird sampled. Thus, sample sizes (1 to 7) at sites other than Aggie Village 125 .
•oo. These studies have led to the inference that an entire song may not be the unit of song learning, at least in some species. Rather, these birds may be memorizing song components (syllables or phrases) that are strung together into complete songs at a later time Peters 1977, Nelson et al. 1996) . A comparative study of the process of song development in migratory and sedentary subspecies of Whitecrowned Sparrows has shown that two migratory subspecies (Z. 1. pugetensis and Z. 1. oriantha) "overproduce" song and phrase types during song development; that is, they produce song and phrase types that are lost after the individuals settle in a certain area. The repertoire that each bird sings thus becomes a subset of its learned repertoire. Nonmigratory Z. 1. nuttalli apparently do not exhibit overproduction. A possible explanation is that migratory birds "overlearn" so that they might be more likely to possess the song components to match their neighbors' songs wherever they settle (Nelson et al. 1996 ). An efficient way of accomplishing this would be for a bird to learn song components (i.e. syllables or phrases) rather than entire songs. 
It has been suggested that House Finches in

